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Gro'  th  of  Leptospira  canicola  in  the  presence  of  fatty  acids, 
by  H.  Worats. 

Translated  fro*  Zantralbl .  f.  Bakt.  I  Abt .  Orig.  169:269-274  (1957) 
by  the  Technical  Library,  Technical  Information  Division.  , 


Many  attempts  have  been  aide  to  discover  growth-promoting  factors 
for  leptospirae.  To  list  a  few  examples: 

according  to  Gsell  and  Wiesmann  (3),  addition  of  yeast  extract  or 
hemoglobin  solution  to  the  customary  rabbit  serum  media  had  no  growth- 
promoting  effect  on  leptospirae.  Gram  and  Srhlipkoeter  (5),  on  the  other 
hand,  report  in  1953  that  admixture  of  yeaet,  liver  extract  and  "T-vitaain 
Goetsch"  gave  good  growth. 

Gram  (A)  tested  the  activity  of  Liebig’s  swat  extract  as  substrate 
additive  and  noted  death  of  leptospirae  at  a  concentration  of  U6,  con¬ 
trasted  with  a  2  to  3-fold  increase  in  growth  at  a  lower  concentration  of 
0.5-0.6J6. 

In  extensive  investigations  of  the  nutritional  requirements  of 
leptospira«|t  Green  (6)  compiled  a  minimal  medium  for  Leptospira  card  cola, 
consisting  of  serum  albumin,  a  few  amino  adds  and  vitamins. 

My  ow  tests  (11)  show  that  L.  card  cola  grows  even  on  protein-free 
media  containing  alcoholic  extracts  of  rabbit  serum,  bovine  heart  or 
egg  yolk. 

The  tests  suggest  that  the  ethanol-soluble  growth-promoting  sub¬ 
stances  could  be  fats  or  lipoids,  accordingly,  tests  were  initiated 
which  would  examine  fatty  acids  fbr  their  growth-promoting  properties 
in  connection  with  L.  canioola. 

Material  and  methods 

■  “T1 

All  glassware  was  repeatedly  rinsed  with  redistilled  water  prior 
to  use;  tubes  were  sterilized  in  hot  air. 


In  order  to  have  at  my  disposal  a  sufficient  amount  of  medium,  the 
following  basic  mixture  was  prepared: 


Casein  peptone  "Msrok" 

(tryptically  digested)  /»00  mg 
NaCl  700  mg 
NaHCOj  10  mg 
KC1  20  mg 


CaCl2  (/  3051  water)  20  mg 
KH2PO4  90  mg 
Na2HP0j*  /  2  H2O  4S0  mg 
distilled  water  to  500  cc 


These  substances  were  dissolved  and  sterilized  in  the  autoclave, 
sterilized  through  filter  paper  after  cooling,  bottled  in  lots  of  50  ml 
and  again  sterilised. 

The  folio.,  -og  fatty  acids  were  tested: 


butyric  acid 
valerianic  acid 
papronic  add 
ejig&thic  acid 
ca  pry  lie  add 
pelergonic  acid 
ci*iic  add 
dnciseylenic  acid 
undecylic  acid 

laurlc  add 

myrlstic  acid 


palmitic  add 
stearic  add 
oleic  acid 
elaidic  add 
ridnoldc  acid 

also: 

s  .cdnic  add  „ 
fumarie  acid 
Twesn  80 


Fatty  acids  were 
hydroaids  (p.a.);  the 


neutralised  with  equinorwal  amounts  of  sodium 
0.1-m  solution  was  stored  as  stock  supply. 


A  single  test  required: 

Basic  mixture  20.0  ml 

Thiamine  chloride  (BetaxLn  "Bayer")  10.0  mg 

Aeparagin  0.1  g 

Fatty  add  solution  (fatty  add  terminal 

concentrations  were  between  10~2  and  10-®  mol.) 

Bedi stilled  water  to  100.0  ce 


A  parallel  series  contained  1.0  g  sheet  gelatin.  The  hydrogen  Ion 
concentration  was  adjusted  to  pH  "J.k  with  sodium  hydroxide. 

The  nutrient  solution  was  placed  in  tubes  in  lots  of  5  ml,  closed 
with  Sapsenberg  lids  (no  cotton!),  stsrtllsed  in  tbs  autoclave  for  25 
minutes  at  1  atm.  overpressure  and  stored  at  room  temperature. 
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The  inoculum  consisted  of  a  strain  of  L.  can i cola  Zurich  extant  at 
the  start  of  experimentation  as  a  bovine  heart  solution  (ll).  It  was 
maintained  in  that  medium  through  22  passages. 

The  dosage  was  usually  0.5  ml  par  tube;  in  the  ease  of  poorly  growing 
cultures  we  tried  unsuccessfully  to  achieve  growth  with  a  double  does  in 
a  parallel  series. 

Care  was  taken  to  inoculate  the  same  nutrient  charge  (same  fatty 
acid  concentration)  during  passage.  Three  tubes  were  inoculated  simul¬ 
taneously  from  each  charge  of  substrata. 

Results  ware  evaluated  under  dry  darkfleld  magnification  (270  X). 

At  intervals  of  one  weak  the  cultures  were  examined  and  the  most 
densely  overgrow  culture  among  3  tubes  of  the  last  passage  was  used  to 
inoculate  3  new  ones.  If  growth  was  good,  the  series  was  discontinued 
after  the  12th  passage. 

Each  tube  was  examined  5  times. 

Cultures  which  showed  no  growth  after  3  weeks  were  discarded. 

Results 


Reproduction  of  the  test  record  can  be  dispensed  with.  Results  are 
summarized  in  the  table.  -It  was  not  possible  to  grow  Leptospira  eanicola 
beyond  the  third  passage  unless  the  medium  contained  gelatin. 

In  the  presence  of  gelatin,  only  enanthic  acid  and  valerianic  acid 
among  the  short-chained  fatty  acids  showed  distinct  growth  promotion. 
Continuation  failed  only  after  the  7th  passage.  Of  the  longer  fatty 
adds,  palmitic  add,  stearic  add,  oldc  add  and  Twesn  80  showed  good 
growth.  Growth  was  so  interne  in  the  esss  ef  palmitic  add  and  stearic 
add  that  the  tube  showed  50-100  in  the  field  one  week  after 

inoculation.  22  passages  ware  aads  through  nutrient  containing  palmitic 
add.  This  series  frequently  furnished  starting  material  for  passages 
through  other  fatty  adds. 

/ 

The  concentration  of  fatty  adds  was  highly  significant .  Petty 
adds  at  10~*  a  and  10^  m  inhibited  growth  or  killed  the  leptospiras 
in  the  first  passage.  Weaker  concentrations  of  1(T°  m  or  less  no  longer 
permitted  reproduction.  Most  favorable  were  oleic  acid  in  concentrations 
of  !&***  m  and  10~5  stearic  and  palmitic  acid  at  1 

i 

Tween  80  gave  good  growth,  but  only  in  the  presence  of  gelatin,  in 
concentrations  of  28.2  to  0.00282  ngjt.  The  best  results  were  achieved 
at  higher  concentrations  of  28.2  and  2.82  mg£.  More  than  100  organisms 
were  counted  in  the  field. 


Discussion 


Unsaturated  fatty  acids  with  a  chain  length  of  18  C-*toas  have  a 
strong  growth- promoting  effect  in  connection  with  Many  bacterial  species. 
(Williams  et  al.  10,  Kitay  and  Snell  7>  for  corynebacteria  Pollock  9, 
and  for  Clostridia  Feeney  et  al  2  and  Niemann  8).  However,  intensity 
of  growth  abates  as  the  numb  r  of  double  bonds  increases.  In  relatively 
few  cases  saturat  d  fatty  acido  nay  lead  to  expanded  growth. 

In  the  tests  described  above  vs  f*  1  good  growth  upon  addition  of 
ole4''  arid  as  well  as  palmitic  acid  and  stearic  acid.  A  simple  un- 
saturatea  fatty  arid  consequont^  is  sxieocircl/  — « 

acids.  Very  favorable  results  were  noted  after  admixture  of  Tween  80. 

Fatty  acids  with  cia-configurations  frequently  influence  the  growth 
of  bacteria  more  favorably  than  the  corresponding  transforms  (Niemann  8) . 
Cooparison  of  results  achieved  with  oleic  add  and  elaidic  add  shows  a 
considerably  higher  intensity  in  the  case  of  oleic  acid.  Lepto spiral 
cultures  in  a  milieu  of  elaidic  acid  broke  off  in  the  eighth  passage. 

This  result  agrees  only  in  part  with  an  earlier  study  (12)  in  which 
L.  canicola  was  successfully  cultured  up  to  the  12th  passage  in  a  medium 
containing  elaidLc  add. 

It  was  not  possible  to  maintain  leptospirae  beyond  the  third 
passage  without  gelatin  addidve.  It  was  noted  in  the  case  of  nutrients 
containing  gelatin  that  the  consistency  of  tubes  which  showed  good  growth 
in  contrast  to  uninoculated  controls  bad  decreased  after  cooling  to  room 
temperature.  Du bos  (1)  found  that  serum  albumin  is  required  for  the 
cultivation  of  M.  tuberculosis  on  media  containing  oleic  add.  Dubos  (1) 
assumed  that  serum  albumin  acts  as  a  buffer.  Large  amounts  of  fatty 
acids  are  bound  initially,  tdieh  are  then  released  continuously  in  small 
quantities.  It  is  not  clear  whether  the  substances  reabsorbed  from 
gelatin  are  Identical  with  the  growth  -promoting  factors,  or  whether 
gelatin  merely  exerts  a  detoxifying  effect,  causing  the  growth-promoting 
property  of  fatty  adds  for  L.  canicola  to  come  into  play. 

A  comparison  of  results  upon  addition  of  olsic  add  plus  gelatin 
and  Tween  80  plus  gelatin  to  the  nutrient  solutions  shows  that  Tween  80 
induces  bsttsr  growth  of  L.  canicola  than  oleic  acid.  Tween  80  produced 
good  to  very  good  growth  at  all  utilised  concentrations  from  28.2  mgjt  to 
0.00282  mg*,  while  oleic  add  furthered  multiplication  only  at  con¬ 
centrations  of  10" 5  m  and  io~6  B.  A  difference  between  the  two 
substances  is  noticeable  even  in  non-gelatinous  media.  Although  a 
fourth  passage  failed  to  materialise  in  either  wase,  growth  was  mors 
intense  in  media  with  Tween  80. 

Niemtnn  (8)  mentions  the  marked  growth-promoting  properties  of 
Tween  80}  he  explains  them  by  Us  fact  that  in  this  substance  oldc  acid 
(of  which  Tween  SC  is  the  polyojQrethylene-sorbitane  ester)  is  contained 
within  a  water-soluble  molecule.  This  is  said  to  constitute  "detoxifi¬ 
cation"  of  oleic  add.  An  interpretation  of  the  manner  ? n  which  gelatin 
affects  the  growth  of  L.  canicola  becomes  even  more  complicated  thereby. 


